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INTRODUCTION TO  HIGHER ALGEBRA
THEOREM 4.    If & is any matrix and b any non-singular matrix^ there exists one, and only one, matrix x which satisfies the equation
a = bx,
and one^ and only one, matrix y which satisfies the equation
a = yb,
and these matrices are given respectively by the formulae x = b^a,       y = ab""1.
A special class of matrices is of some importance ; namely, those of the type
Jc   0 0   k
Such matrices we will call scalar matrices for a reason which will presently appear.
If we denote by k the scalar matrix just written, and by a ait\v matrix of the same order as k, we obtain readily the formula
(1)                                         ka = ak = *a.
If now, besides the scalar matrix k, we have a second scalar matrix 1 in which each element in the principal diagonal is Z, we have the two formulas
(2)                                k + l = l + k = (* + Z)I,
(3)                                     kl = lk = HI.
Formula (1) shows that scalar matrices may be replaced by ordinary scalars when they are to be multiplied by other matrices; while formulae (2) and (3) show that scalar matrices combined with one another not only obey all the laws of ordinary scalars, but that each scalar matrix may in such cases be replaced by the scalar which occurs in each element of its principal diagonal provided that at the end of the work the resulting scalar be replaced by the corresponding scalar matrix.